Peripheral interactions between dextromethorphan, ketamine and amitriptyline on formalin-evoked behaviors and paw edema in rats.
The local, peripheral administration of antidepressants and excitatory amino acid receptor antagonists can cause analgesia in a number of conditions. The present study examined the effects of combinations of dextromethorphan and ketamine, two clinically used N-methyl-D-aspartate (NMDA) receptor antagonists, with amitriptyline on formalin-evoked behaviors and paw edema. Pretreatment with amitriptyline or dextromethorphan (10-300 nmol) resulted in suppression of flinching behaviors induced by 2.5% formalin, but ketamine had no intrinsic effect. Combination of an inactive dose of dextromethorphan with amitriptyline, and vice versa, resulted in an increase of analgesia so that previously inactive doses now caused significant analgesia. Combinations of multiple doses of ketamine with amitriptyline did not modify the response to amitriptyline. Both dextromethorphan and ketamine increased the paw edema induced by formalin, and this was blocked by low doses of amitriptyline. In the absence of formalin, amitriptyline (1-100 nmol) caused a dose-related suppression of the paw edema produced by dextromethorphan and ketamine. Amitriptyline also blocked paw edema produced by 5-hydroxytryptamine and compound 48/80. Each of the drugs used in this study exerts multiple pharmacological effects. Increased analgesia by drug combinations (amitriptyline/dextromethorphan) could show the involvement of a number of these mechanisms (e.g. NMDA receptor blockade, blockage of sodium channels, blockage of biogenic amine receptors), while a lack of intensification (amitriptyline/ketamine) could reflect occluded actions due to expression of similar actions by the other drug. Paw edema induced by dextromethorphan and ketamine involves inhibition of biogenic amine reuptake, and the ability of amitriptyline to block biogenic amine receptors likely accounts for its inhibiton of these actions. Combinations of these particular agents could represent a method for augmented analgesia and minimization of local adverse reactions.